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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a controller of an internal 
combustion engine capable of correctly and easily calculating an amount of 
the air taken into the internal combustion engine. 
SOLUTION: In this controller of the internal combustion engine for 
calculating the amount of the intake air taken into the engine having a 
variable valve timing mechanism, whether the intake pressure Pm of an 
intake pipe connected to the internal combustion engine, is less than a 
predetermined intake pressure Pc or not is determined (SI 2), the amount 
of the intake air Mc is calculated on the basis of a first relational 
expression as a linear expression of the intake pressure of the intake pipe 
when the intake pressure Pm of the intake pipe is below a predetermined 
intake pressure Pc (SI 4), and the amount of the intake air Mc is calculated 
(SI 6) on the basis of a second relational expression which is the linear 
expression of the intake pressure of the intake pipe, and ahs an inclination 
different from the first relational expression, when the intake pressure Pm 
of the intake pipe is not below the predetermined intake pressure Pc. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The intemal combustion engine control unit which computes the inhalation air content which is characterized 
by providing the following, and which is inhaled by the intemal combustion engine A judgment means to judge whether 
the intake pressure of the inlet pipe connected to the aforementioned intemal combustion engine is below a 
predetermined intake pressure An operation means computes the aforementioned inhalation air content based on the first 
relational expression which is a Unear expression of the intake pressure of the aforementioned inlet pipe when judged 
that the intake pressure of the aforementioned inlet pipe is below a predetermined intake pressure by ttie aforementioned 
judgment means, and compute the aforementioned inhalation air content based on the second relational expression 
which is a linear expression of the intake pressure of the aforementioned inlet pipe, and is a different inclination from 
the first relational expression of the above when judged with the intake pressure of the aforementioned inlet pipe not 
being below a predetermined intake pressure by the aforementioned judgment means 

[Claim 2] The first relational expression of the above and the second relational expression of the above are an intemal 
combustion engine control unit according to claim 1 characterized by being set up so that it may pass along the same 
point by the aforementioned intake pressure and the intake pressure predetermined [ aforementioned ] with the system 
of coordinates of the aforementioned inhalation air content. 

[Claim 3] The intemal combustion engine control unit which computes the inhalation air content which is characterized 
by providing the following, and which is inhaled by the intemal combustion engine A judgment means to judge whether 
the intake pressure of the inlet pipe connected to the aforementioned intemal combustion engine is below a 
predetermined intake pressure An operation means to compute the aforementioned inhalation air content based on the 
linear expression of the intake pressure of the aforementioned inlet pipe when it judges that the intake pressxire of the 
aforementioned inlet pipe is below a predetermined intake pressure by the aforementioned judgment means, and to 
compute the aforementioned inhalation air content based on the formula more than secondary [ of the intake pressure of 
the aforementioned inlet pipe ] when judged with the intake pressure of the aforementioned inlet pipe not being below a 
predetermined intake pressure by the aforementioned judgment means 

[Claim 4] The intemal combustion engine control vmit which computes the intake pressure of the inlet pipe connected to 
an intemal combustion engine characterized by providing the following A judgment means to judge whether the 
inhalation air content inhaled by the aforementioned intemal combustion engine is below a predetermined inhalation air 
content The aforementioned intake pressure is computed based on the first relational expression which is a linear 
expression of the inhalation air content inhaled by the aforementioned intemal combustion engine when it judges that 
the inhalation air content inhaled by the aforementioned intemal combustion engine by the aforementioned judgment 
means is below a predetermined inhalation air content. An operation means to compute the aforementioned intake 
pressure based on the second relational expression which is a linear expression of the inhalation air content inhaled by 
the aforementioned intemal combustion engine when it judges that the inhalation air content inhaled by the 
aforementioned intemal combustion engine by the aforementioned judgment means is not below a predetermined 
inhalation air content, and is a different inclination from the first relational expression of the above 
[Claim 5] The first relational expression of the above and the second relation^ expression of the above are an intemal 
combustion engine control unit according to claim 4 which carries out the feature of being set up so that it may pass 
along the same point by the aforementioned predetermined inhalation air content by the system of coordinates of the 
aforementioned intake pressure and the aforementioned inhalation air content. 

[Claim 6] The intemal combustion engine control unit according to claim 1 to 5 characterized by equipping the 
aforementioned intemal combustion engine with a good change valve system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the intemal combustion engine control unit 

which computes the air content inhaled by the internal combustion engine. 

[0002] 

[Description of the Prior Art] In the intemal combustion engine of vehicles, in order to realize good AFC, it is required 
to grasp the exact amount of inhalation of air supplied in a cylinder. Conventionally, as a thing which computes the 
inhalation air content of the air by which inhalation of air is carried out to an intemal combustion engine and to 
compute, so that it may be indicated by JP,8-334050,A By transforming an equation of state [ in / an inlet pipe / for a 
pressure-of-induction-pipe force time differential value ] into a differential equation as a pressure-of-induction-pipe 
force function, and processing by approximating the function to a linear function and annealing it The pressure-of- 
induction-pipe force for every elapsed time after change of throttle- valve opening and an engine rotational frequency is 
computed, and what searches for the computed pressure-of-induction-pipe force as an inlet-valve passage air content 
based on a linear expression is known ( drawing 3 of the official report concemed (B)). 
[0003] 

[Problem(s) to be Solved by the Invention] With the equipment mentioned above, since the pressure-of-induction-pipe 
force and an inhalation air content are approximated by the linear expression in the whole region of the pressure-of- 
induction-pipe force, it becomes possible [ reducing the memory load and operation load of an arithmetic unit ]. 
[0004] However, there is a trouble that, as for a linear expression, it will include the error of the grade which is the 
whole region since the correspondence relation between the actual pressure-of-induction-pipe force and an inhalation air 
content differs. In the intemal combustion engine especially equipped with the good change valve system, the 
calculation error of an inhalation air content becomes large at tiie time of the overlap to which an inlet valve and an 
exhaust valve will be in a valve-opening state simultaneously. 

[0005] Moreover, in order to compute an inhalation air content correctly, it is possible to carry out map processing using 

the map about the pressure-of-induction-pipe force and an inhalation air content. However, an operation load will also 

become large, while the amount of data becomes large in this case and a big ROM capacity is needed. 

[0006] Then, this invention is made in order to solve such a trouble, and it aims at offering the intemal combustion 

engine control unit which can compute the air content inhaled by the intemal combustion engine correctly and simply. 

[0007] 

[Means for Solving the Problem] Namely, the intemal combustion engine control unit concerning this invention In the 
intemal combustion engine control unit which computes the inhalation air content inhaled by the intemal combustion 
engine A judgment means to judge whether the intake pressure of the inlet pipe connected to an intemal combustion 
engine is below a predetermined intake pressure, An iidialation air content is computed based on the first relational 
expression which is a linear expression of the intake pressure of an inlet pipe when it judges that the intake pressure of 
an inlet pipe is below a predetermined intake pressure by the judgment means. When it judges that the intake pressure of 
an inlet pipe is not below a predetermined intake pressure by the judgment means, it is characterized by having an 
operation means to compute an inhalation air content based on the second relational expression which is a linear 
expression of the intake pressure of an inlet pipe, and is a different inclination from the first relational expression. 
[0008] According to this invention, by computing an inhalation air content based on at least two relational expression 
according to the intake pressure of an inlet pipe, the relation of the intake pressure of an inhalation air content and an 
inlet pipe can be made to approximate to an actual state, and an inhalation air content can be computed correctly. 
Moreover, in order to compute an inhalation air content based on relational expression, compared with the case where 
map-ize relation between an intake pressure and an inhalation air content, and it is processed, calculation of an 
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inhalation air content will become simple. 

[0009] Moreover, the internal combustion engine control unit concerning this invention is characterized by setting up 
the first relational expression and the second relational expression so that it may pass along the same point by the intake 
presswe and the intake pressure predetermined in the system of coordinates of an inhalation air content. 
[0010] Since according to this invention it is set up as passed along the same point in the first relational expression and 
the second relational expression, the straight line which starts the first relational expression and the second relational 
expression in the system of coordinates of an intake pressure and an inhalation air content surely becomes continuously. 
For this reason, even if it makes a setting change of tiie coefficient which specifies the first relational expression and the 
second relational expression, the continuity of the straight line concerning the first relational expression and the second 
relational expression is maintained, and an internal combustion engine can be controlled proper. Moreover, it becomes 
possible to count an intake pressure backward based on an inhalation air content using the inverse fimction formula of 
the first relational expression and the second relational expression. 

[001 1] Moreover, since what is necessary is just to set up as a formula which makes a predetermined inclination the first 
relational expression and the second relational expression, and passes along the same predetermined point, there is little 
setting data, it ends and reduction of memory space and reduction of a calculation load can be aimed at. 
[0012] Moreover, the internal combustion engine control unit concerning this invention is set to the internal combustion 
engine control unit which computes the inhalation air content inhaled by the intemal combustion engine. A judgment 
means to judge whether the intake pressure of the inlet pipe connected to an intemal combustion engine is below a 
predetermined intake pressure, When it judges that the intake pressure of an inlet pipe is below a predetermined intake 
pressure by the judgment means, an inhalation air content is computed based on the linear expression of the intake 
pressiire of an inlet pipe. When it judges that the intake pressure of an inlet pipe is not below a predetermined intake 
pressure by the judgment means, it is characterized by having an operation means to compute an inhalation air content 
based on the formula more than secondary [ of the intake pressure of an inlet pipe ]. 

[0013] According to this invention, it becomes possible more to compute an inhalation air content to accuracy. 
[0014] Moreover, the intemal combustion engine control unit concerning this invention is set to the intemal combustion 
engine control imit which computes the intake pressure of the inlet pipe connected to an intemal combustion engine. A 
judgment means to judge wheflier the inhalation air content inhaled by the intemal combustion engine is below a 
predetermined inhalation air content, An intake pressure is computed based on the first relational expression which is a 
linear expression of the inhalation air content inhaled by the intemal combustion engine when it judges that the 
inhalation air content inhaled by the intemal combustion engine by the judgment means is below a predetermined 
inhalation air content. When it judges that the inhalation air content inhaled by the intemal combustion engine by the 
judgment means is not below a predetermined inhalation air content, it is characterized by having an operation means to 
compute an intake pressure based on the second relational expression which is a linear expression of the inhalation air 
content inhaled by the intemal combustion engine, and is a different inclination firom the first relational expression. 
[0015] Moreover, the intemal combustion engine control unit concerning this invention carries out the feature of being 
set up as passed along the same point in the first relational expression and the second relational expression by the 
predetermined inhalation air content by the system of coordinates of an intake pressvire and an inhalation air content. 
[0016] According to these invention, by computing an intake pressure based on at least two relational expression 
according to an inhalation air content, tiie relation of the intake pressure of an inhalation air content and an inlet pipe 
can be made to approximate to an actual state, and an intake pressure can be computed correctly. Moreover, in order to 
compute an intake pressure based on relational expression, compared with the case where map-ize relation between an 
intake pressure and an inhalation air content, and it is processed, calculation of an intake pressure will become simple. 
[0017] Moreover, the straight line which starts the first relational expression and the second relational expression in the 
system of coordinates of an intake pressure and an inhalation air content siirely becomes continuously by setting up the 
first relational expression and the second relational expression so that it may pass along the same point. For this reason, 
even if it makes a setting change of the coefficient which specifies the first relational expression and the second 
relational expression, the continuity of the straight Une concerning the first relational expression and the second 
relational expression is maintained, and an intemal combustion engine can be controlled proper. Moreover, it also 
becomes possible to coxmt an inhalation air content backward based on an intake pressure using the inverse fimction 
formula of the first relational expression and the second relational expression. 

[0018] Furthermore, since what is necessary is just to set up as a formula which makes a predetermined inclination the 
first relational expression and the second relational expression, and passes along the same predetermined point, there is 
little setting data, it ends and reduction of memory space and reduction of a calculation load can be aimed at. 
[001 9] Moreover, the intemal combustion engine control unit concerning this invention is characterized by equipping an 
intemal combustion engine with a good change valve system. 
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[0020] According to this invention, a predetermined intake pressure can be set up according to the valve train property 
of a good change valve system, and an inhalation air content can be correctly computed according to the valve train 
property of a good change valve system by computing an inhalation air content based on relational expression which is 
different in each set-up field of the high-tension side of an intake pressure, and the low-tension side. Moreover, a 
predetermined inhalation air content can be set up according to the valve train property of a good change valve system, 
and an intake pressure can be correctly computed according to the valve train property of a good change valve system 
by computing an intake pressure based on relational expression which is different in each field of a many and few side 
fi-om the set-up inhalation air content. 
[0021] 

[Embodiments of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt of operation of this 
invention is explained in detail. In addition, in explanation of a drawing, the same sign is given to the same element, and 
the overlapping explanation is omitted. 

(The first operation gestalt) Explanatory drawing of the internal combustion engine control unit applied to this operation 
gestalt at drawing 1 is shown. 

[0022] As shown in this view, an internal combustion engine control unit is equipment which computes the inhalation 
air content inhaled in the cylinder of the engine 2 which is an internal combustion engine. The engine 2 set as the object 
of inhalation air-content calculation is equipped with a good change valve system. For example, the engine 2 is 
equipped with the adjustable valve timing mechanism 5 in which the opening-and-closing timing of an inlet valve 3 and 
an exhaust valve 4 is changed, as a good change valve system. It connects with ECU6 electrically, and the adjustable 
valve timing mechanism 5 operates based on the control signal outputted fi-om ECU6, and outputs the detecting signal 
about valve timing to ECU6 through the detection sensors 7, such as a cam position sensor. 

[0023] The crank position sensor 12 is formed in the engine 2. The crank position sensor 12 is a sensor which detects an 
engine speed, and it connects with ECU6 and it outputs a detecting signal to ECU6. 

[0024] The injector 9 which injects fiiel is formed in the combustion chamber 8 at the engine 2. An injector 9 is a fiiel- 
injection means to supply fiiel to a combustion chamber 8, and is installed every cylinder 10 with which an engine 2 is 
equipped. The combustion chamber 8 is formed above the piston 1 1 arranged in the cylinder 10. The inlet valve 3 and 
the exhaust valve 4 are arranged in the upper part of a combustion chamber 8. 

[0025] The intake manifold 20 is connected to the upstream of an inlet valve 3. The surge tank 21 is connected to the 
upstream of an intake manifold 20. An intake manifold 20 and a surge tank 21 constitute the inlet pipe connected to an 
engine 2. Furthermore, the air cleaner 22 is installed in the inhalation-of-air path of the upstream of a surge tank 21. 
[0026] The throttle valve 23 is formed in the upper position of a surge tank 21 . A throttle valve 23 operates based on the 
control signal of ECU6. The throttle opening of a throttle valve 23 is detected by the throttle position sensor 24, and is 
inputted into ECU6. 

[0027] The air flow meter 25 is formed in the down-stream position of an air cleaner 22. An air flow meter 25 is an 
inhalation air-content detection means to detect an inhalation air content. The detecting signal of an air flow meter 25 is 
inputted into ECU6. 

[0028] ECU6 controls the whole equipment of the intemal combustion engine control unit 10, and the computer 
containing CPU, ROM, and RAM is constituted as a subject. The various control routines which contain an inhalation 
air-content calculation routine in ROM are memorized. 

[0029] Next, operation of the intemal combustion engine control unit concerning this operation gestalt is explained. 
[0030] Drawing 2 is a flow chart which shows operation of an intemal combustion engine control unit. 
[0031] Step SIO (it is only hereafter indicated as "SIO".) of this view Suppose that it is the same about other steps. The 
operation of the intake pressure Pm of an inlet pipe is performed. The intake pressure Pm of this inlet pipe is calculated 
based on the inhalation air content which is tiie pressure-of-induction-pipe force of throttle-valve 23 downstream in an 
inlet pipe, for example, is detected by the air flow meter 25. 

[0032] Moreover, based on the throttle opening of a throttle valve 23, you may calculate the intake pressure Pm of an 
inlet pipe. Furthermore, the pressure sensor which carries out direct detection of the intake pressure to an inlet pipe is 
prepared, the detecting signal of the pressure sensor is read, and it is good also as an intake pressvire Pm. 
[0033] And it shifts to S12 and it is judged whether it is below the predetermined intake pressure Pc by which the intake 
pressiire Pm of an inlet pipe is beforehand set as ECU6. The intake pressure Pc is set up according to the engine speed 
detected by the crank position sensor 12, the valve timing detected by the detection sensor 7 based on the valve train 
property of the adjustable valve timing mechanism 5. For example, based on the valve train property of the adjustable 
valve timing mechanism 5, an intake pressure Pc is small set up, when an engine speed is large, and when an engine 
speed is small, it is set up greatly. 

[0034] In SI 2, when judged with it being below the intake pressure Pc to which the intake pressure Pm of an inlet pipe 
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was set, it shifts to S 14 and the inhalation air content Mc is computed based on the first following relational expression 
(1) which is a linear expression of the intake pressure Pm of an inlet pipe. 
[0035] Mc=al-Pm-bl .... (1) 

On the other hand, when judged with it not being below the intake pressure Pc to which the intake pressure Pm of an 
inlet pipe was set in SI 2, it shifts to S16 and the inhalation air content Mc is computed based on the second following 
relational expression (2) which is a linear expression of the intake pressure Pm of an inlet pipe, and is a different 
inclination from the first relational expression. 
[0036] Mc=ah-Pm-bh .... (2) 

Here, the relation between the intake pressure Pm in the operation of the inhalation air content Mc and the inhalation air 
content Mc in S14 and SI 6 is shown to drawin g 3 . 

[0037] As a solid line shows drawing 3 , when the intake pressure Pm of an inlet pipe is below the setting intake 
pressure Pc, based on the first relational expression (Mc=al-Pm-bl), tiie amount Mc of inhalation of air is computed, and 
when the intake pressure Pm of an inlet pipe is larger than the setting intake pressure Pc, based on the second relational 
expression (Mc=ah-Pm-bh), the amount Mc of inhalation of air is computed. 

[0038] At this time, the inclination al of the first relational expression and the inclination ah of the second relational 
expression are set as a mutually different value, for example, the inclination al of the first relational expression is set up 
smaller than the inclination ah of the second relational expression. Compared with the case where this computes the 
amount of inhalation of air for the whole region of an intake pressure only by one linear expression as the dashed line of 
drawing 3 shows, the amount of inhalation of air near the actual amount of inhalation of air is computable. 
[0039] Moreover, the incUnation ah and Intercept bh of inclination al of the first relational expression, Intercept bl, and 
the second relational expression are a parameter depending on the valve timing and the engine speed of the adjustable 
valve timing mechanism 5. The inclination al of the first relational expression is set up smaller, and the inclination ah of 
the second relational expression is more greatly set up as the state (bulb overlap) where the inclination al of the first 
relational expression and the inclination ah of the second relational expression were set as a different value according to 
the state of the valve timing of the adjustable valve timing mechanism 5, for example, the inlet valve 3 and the exhaust 
valve 4 opened simultaneously becomes long. It becomes computable [ the amount of inhalation of air near the actual 
amount of inhalation of air ] by this. 

[0040] Moreover, when the adjustable valve timing mechanism 5 can carry out adjustable [ of a phase and the amount of 
lifts ], according to those phases and the amount of lifts, the inclination ah and Intercept bh of inclination al of the first 
relational expression, Intercept bl, and the second relational expression are set up. 

[0041 ] By the way, in drawing 3 , when an inlet valve 3 and an exhaust valve 4 will not be in the state where it opened 
simultaneously, at the time of the drive of an engine 2, as a dashed line shows, it is possible to calculate the whole 
region of the intake pressxire of an inlet pipe for the inhalation air content Mc in one straight line, i.e., one linear 
expression, (when you have no bulb overlap). 

[0042] That is, when computing the air content in the cylinder of an engine 2 using equation of state P-V=M-R-T, the 
cylinder intemal pressure P of the moment the inlet valve 3 closed can substitute the pressure-of-induction-pipe force as 
a pressure P from a bird clapper almost equally to the pressure-of-induction-pipe force, and the air content M in V, then 
a cylinder can be computed for cylinder capacity when an inlet valve 3 closes. Although a bumt-gas component is also 
contained in a cylinder in that case, when die timing which an exhaust valve 4 closes is set constant, it is possible that 
the amount of burnt gases is also almost fixed. For this reason, the inhalation air content mc in a cylinder (new temper) 
can be approximated in a straight line as a linear expression of an intake pressure Pm by the following formula (3). 
[0043] mc=A-Pm-B .... (3) 

At this time, A is set up based on V/(R-T), and B is set up based on the amount of bumt gases. In addition, R is a gas 
constant and T is temperature. 

[0044] However, since the adverse current to an inspired air flow path from the exhaust side of a cylinder arises when 
there is bulb overlap, the amounts of bumt gases which the state of bulb overlap responds and remain in a cylinder to the 
pressure-of-induction-pipe force differ. Therefore, in an approximation like a formula (3), an inhalation air content 
cannot compute correctly. 

[0045] A reflux flow to the inlet pipe out of a cylinder when an inlet valve 3 opens is determined by the difference of 
cylinder intemal pressure and the pressure-of-induction-pipe force. 

[0046] The relation of the pressure ratio and reflux flow in the vertical style of an inlet valve 4 is shown in drawing 4 . If 
a bulb vertical fluid-pressure force ratio (cylinder intemal pressure of the press\ire-of-induction-pipe force / downstream 
of an upstream) becomes small as shown in this view, a reflux flow will also increase. For this reason, according to 
change of the pressure-of-induction-pipe force, change will be produced in an inhalation air content. 
[0047] moreover, if the pressure ratio of a bulb vertical style becomes smaller than a fixed pressure ratio, a reflux flow 
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will serve as about 1 law, and the relation between the pressure ratio of a bulb vertical style and a reflux flow will 
change This will be considered based on hardly changing, if the capacity in a cylinder carries out integration processing 
of the passage air content of an inlet valve 3 since [ small ] pressure variation is early compared with an inlet pipe etc., 
even if a pressure ratio changes. Therefore, since an inhalation air content changes with whether it is below a pressure 
with the fixed pressure-of-induction-pipe force, in order to compute an inhalation air content correctly, it is necessary to 
use the calculation formula firom which the pressure-of-induction-pipe force differs by whether it is below a fixed 
pressure. 

[0048] Moreover, when there is bulb overlap, cylinder capacity changes according to valve timing. Thereby, since an 
inhalation air content changes, in an approximation like a formula (3), an inhalation air content cannot compute 
correctly. In this case, it becomes computable [ an exact inhalation air content ] by setting up suitably the parameters al, 
bl, ah, and bh in the formula (1) mentioned above and (2) according to an engine speed or valve timing. 
[0049] As mentioned above, according to the internal combustion engine control unit concerning this operation gestalt, 
by computing the inhalation air content Mc based on two relational expression (1) and (2) according to the intake 
pressure Pm of an inlet pipe, the relation of the intake pressure of an inhalation air content and an inlet pipe can be made 
to approximate to an actual state, and an inhalation air content can be computed correctly. Especially, the predetermined 
intake pressure Pc is set up according to the valve train property of the adjustable valve timing mechanism 5, and the 
exact inhalation air content according to the valve train property of a good change valve system can be computed by 
computing an inhalation air content based on relational expression which is different in each set-up field of the high- 
tension side of an intake pressure Pc, and the low-tension side. 

[0050] Moreover, in order to compute an inhalation air content based on relational expression, as compared with map 
processing etc., calculation of an inhalation air content will become simple. For example, in the internal combustion 
engine control xmit concerning this operation gestalt, if the parameters al and bl of the first relational expression, the 
parameters ah and bh of the second relational expression, and the setting intake pressxire Pc are set up in a certiain engine 
speed and valve timing, an inhalation air content is computable. For this reason, compared with the pressure-of- 
induction-pipe force and the map processing using the map about an inhalation air content, the amount of data which 
should be stored can decrease sharply. Moreover, since the calculation formula for inhalation air-content calculation is a 
linear expression, an operation will dso become easy and reduction of an operation load can also be aimed at. 
[005 1 ] It is very useful when applying to the engine which performs engine control of a torque demand method 
especially. 

(The second operation gestalt) The internal combustion engine control imit applied to the second operation gestalt next 
is explained. 

[0052] Although the intemal combustion engine control unit concerning this operation gestalt is constituted almost like 
the intemal combustion engine control unit concerning the first operation gestalt, they differ at the point using an above- 
mentioned formula (1) and relational expression other than (2) as the first relational expression which computes an 
inhalation air content, and the second relational expression. 

[0053] The flow chart about operation of the intemal combustion engine control unit applied to this operation gestaU at 
drawing 5 is shown. In addition, hard composition of the intemal combustion engine control unit concerning this 
operation gestalt is carried out like the intemal combustion engine control unit concerning the first operation gestalt 
shown in drawin g 1 . 

[0054] As shown in S20 of drawing 5 , the operation of the intake pressure Pm of an inlet pipe is performed. The 
operation of this intake pressure Pm is performed based on the inhalation air content which is performed like SIO of 
(kawing 2 , for example, is detected by the air flow meter 25. Moreover, based on the throttle opening of a throttle valve 
23, you may calculate the intake pressure Pm of an inlet pipe. Furthermore, the pressure sensor which carries out direct 
detection of the intake pressure to an inlet pipe is prepared, the detecting signal of the pressure sensor is read, and it is 
good also as an intake pressure Pm. 

[0055] And it shifts to S22 and it is judged whether it is below the predetermined intake pressure Pc by which the intake 
pressure Pm of an inlet pipe is beforehand set as ECU6. The intake pressure Pc is set up according to tiie engine speed 
detected by the crank position sensor 12, the valve timing detected by the detection sensor 7 based on the valve train 
property of the adjustable valve timing mechanism 5. For example, based on the valve train property of the adjustable 
valve timing mechanism 5, an intake pressure Pc is small set up, when an engine speed is large, and when an engine 
speed is small, it is set up greatiy. 

[0056] In S22, when judged with it being below the intake pressure Pc to which the intake pressure Pm of an inlet pipe 
was set, it shifts to S24 and the inhalation air content Mc is computed based on the first following relational expression 
(4) which is a linear expression of the intake pressure Pm of an inlet pipe. 
[0057] 
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Mc=al and (Pm-Pc) +Qc .... (4) 

On the other hand, when judged with it not being below the intake pressure Pc to which the intake pressure Pm of an 
inlet pipe was set in S22, it shifts to S26 and the inhalation air content Mc is computed based on the second following 
relational expression (5) which is a linear expression of the intake pressure Pm of an inlet pipe, and is a different 
inclination from the first relational expression. 
[0058] 

Mc=ah and (Pm-Pc) +Qc .... (5) 

Here, the relation between the intake pressure Pm in the operation of the inhalation air content Mc and the inhalation air 
content Mc in S24 and S26 is shown to drawing 6 . 

[0059] As shown in drawin g 6 , when the intake pressure Pm of an inlet pipe is below the setting intake pressure Pc, 
based on the first relational expression (Mc=al and (Pm-Pc) H-Qc), the amount Mc of inhalation of air is computed, and 
when the intake pressure Pm of an inlet pipe is larger than the setting intake pressure Pc, based on the second relational 
expression (Mc=ah and (Pm-Pc) +Qc), tiie amount Mc of inhalation of air is computed. 

[0060] The first relational expression and the second relational expression are set up so that it may pass along the same 
point by the system of coordinates of an intake pressure Pm and the inhalation air content Mc witfi an intake pressure 
Pc. For example, in the system of coordinates of an intake pressure Pm and the inhalation air content Mc, the first 
relational expression and the second relational expression are set up so that each straight line concerning the first 
relational expression and the second relational expression may pass along the same point (Pc, Qc). 
[0061] A value with the same coefficients Pc and Qc in the first relational expression and the second relational 
expression is used. On the other hand, the coefficients al and ah of the inclination in the first relational expression and 
the second relational expression are set as a mutually different value, for example, the inclination al of the first relational 
expression is set up smaller than the inclination ah of the second relational expression. 

[0062] As mentioned above, according to the internal combustion engine control conceming this operation gestalt, the 
straight line which starts the first relational expression and the second relational expression in the system of coordinates 
of an intake pressure Pm and the inhalation air content Mc surely becomes continuously by setting up the first relational 
expression and the second relational expression so that it may pass along the same point (Pc, Qc) by the predetermined 
intake pressure Pc. For this reason, even if it makes a setting change of the coefficients al, ah, Pc, and Qc of the first 
relational expression and the second relational expression, the continuity of the straight line conceming the first 
relational expression and the second relational expression is maintained. Therefore, a proper inhalation air content can 
be computed and proper engine control is attained. 

[0063] For example, the first relational expression is expressed like the following formula (6), and when the first 
relational expression and the second relational expression are set up using [ al ] Qc as 50.4 for 0.9 and ah using 2.1 and 
Pc as 49.5, as shown in the following (7), the second relational expression is expressed. 
[0064] 

Mc=0.9 (Pm-49.5), +50.4 (Pm<=49.5) - (6) 
Mc=2.1 (Pm-49.5), +50.4 (Pm> 49.5) - (7) 

And the straight line conceming the first relational expression of a formula (6) and the second relational expression of a 
formula (7) becomes the continuous thing as the solid line of drawing 7 shows. 

[0065] If below decimal point is rounded off, respectively and a setting change is made here about the coefficients al 
(0.9), ah (2.1), Pc (49.5), and Qc (50.4) in the first relational expression of a formula (6), and the second relational 
expression of a formula (7), the fu-st relational expression of a formula (6) will turn into the following formula (8), and 
the second relational expression of a formula (7) will turn into the following formula (9). 
[0066] 

Mc=l (Pm-50), +50 (Pm<=50) - (8) 
Mc=2 (Pm-50), +50 (Pm> 50) - (9) 

The straight line conceming the first relational expression of this formula (8) and the second relational expression of a 
formula (9) becomes what carried out fashion continuation as shown by the dashed line of drawing 7 , and the continuity 
of two straight lines is maintained. Therefore, a suitable inhalation air content can be computed and engine control is 
attained with a good air-fuel ratio. 

[0067] On the other hand, as shown in the following formula (10) and (1 1), when a formula (6) and (7) are transformed 
and the first relational expression and the second relational expression are set up as an inclination and a coefficient of 
only an intercept, the first relational expression and the second relational expression are expressed. 
[0068] 

Mc=0.9 and Pm+5.85 (Pm<=49.5) - (10) 
Mc=2.1 and Pm-53.55 (Pm> 49.5) - (1 1) 
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If below decimal point is rounded off about an inclination coefficient and an intercept coefficient, a formula (10) and 

(11) will be set to the following formula (12) and (13). 

[0069] 

Mc=l and Pm+6 (Pm<=50) - (12) 
Mc=2 and Pm-54 (Pm> 50) - (13) 

And the straight line concerning the first relational expression of this formula (12) and the second relational expression 
of a formula (13) becomes what has an inhalation air content discontinuous on the boxmdary of Pm=50, as shown by the 
alternate long and short dash line of drawing? . In this case, there is a possibility it not only worsens an air-fuel ratio by 
changing discontinuously, but that an inhalation air content may cause aggravation of drivability. For this reason, it is 
necessary to make a change of each coefficient in consideration of the whole coefficient, and a maintenance etc. 
becomes complicated. 

[0070] Moreover, according to the internal combustion engine control concerning this operation gestalt, it is also 
possible to count an intake pressure backward based on an inhalation air content using the inverse function formxila of 
the first relational expression and the second relational expression. That is, since an intake pressure Pm and the 
inhalation air content Mc serve as a relation which followed the one to one by connecting an intake pressure Pm and the 
inhalation air content Mc with the first relational expression and the second relational expression, based on an inhalation 
air content, an intake pressure can be coimted backward. 

[0071] Moreover, since what is necessary is just to set up as a formula which makes a predetermined inclination the first 
relational expression and the second relational expression, and passes along the same predetennined point, there is little 
setting data, it ends and reduction of memory space and reduction of a calculation load can be aimed at. For example, in 
the intemal combustion engine control unit concerning this operation gestalt, that what is necessary is just to set up four 
coefficient data, Pc, Qc, al, and ah, as a map for every engine speed and valve timing, since the number of data 
decreases, reduction of memory space and reduction of a calculation load can be aimed at. 

(The third operation gestalt) The intemal combustion engine control unit applied to the third operation gestalt next is 
explained. 

[0072] The intemal combustion engine control unit concerning this operation gestalt is equipment which computes the 
intake pressure of the inlet pipe of an engine 2. Hard composition of tiie intemal combustion engine control xmit 
conceming this operation gestalt is carried out like the intemal combustion engine control unit concerning the first 

operation gestalt shown in drawing 1 , 

[0073] The flow chart about operation of the internal combustion engine control unit applied to this operation gestalt at 
drawing 8 is shown. 

[0074] As shown in S30 of drawin g 8 , the operation of the inhalation air content Mc inhaled by the engine 2 is 
performed. The operation of this inhalation air content Mc is performed by setting up the amount of target inhalation of 
air for example, based on accelerator opening. Moreover, it may calculate based on fuel oil consumption and an air-fuel 
ratio. 

[0075] And it shifts to S32 and it is judged whether the inhalation air content Mc inhaled by the engine 2 is below the 
predetermined inhalation air content Qc beforehand set as ECU6. The inhalation air content Qc is set up according to 
the engine speed detected by the crank position sensor 12, the valve timing detected by the detection sensor 7 based on 
the valve train property of the adjustable valve timing mechanism 5. 

[0076] In S32, when judged with it being below the inhalation air content Qc to which the inhalation air content Mc was 
set, it shifts to S34 and an intake pressure Pm is computed based on the first following relational expression (14) which 
is a linear expression of the inhalation air content Mc. 
[0077] 

Pm=(Mc-Qc)/al+Pc .... (14) 

On the other hand, when judged with the inhalation air content Mc not being below the inhalation air content Qc in S32, 
it shifts to S36 and an intake pressure Pm is computed based on the second following relational expression (15) which is 
a linear expression of the inhalation air content Mc, and is a different inclination firom the first relational expression. 

[0078] 

Pm=(Mc-Qc)/ah+Pc .... (15) 

As mentioned above, since according to the intemal combustion engine control conceming this operation gestalt the first 
relational expression and the second relational expression are set up so that it may pass along the same point by the 
predetermined inhalation air content Qc, the straight line which starts the first relational expression and the second 
relational expression in the system of coordinates of an intake pressure Pm and the inhalation air content Mc surely 
becomes continuously. For this reason, even if it makes a setting change of the coefficients al, ah, Pc, and Qc of the first 
relational expression and the second relational expression, the continuity of the straight line conceming the first 
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relational expression and the second relational expression is maintained. Therefore, the proper intake pressure Pm can 
be computed and proper engine control is attained. 

[0079] Moreover, since what is necessary is just to set up as a formula which makes a predetermined inclination the first 
relational expression and the second relational expression, and passes along the same predetermined point, there is little 
setting data, it ends and reduction of memory space and reduction of a calculation load can be aimed at. For example, in 
the internal combustion engine control unit concerning this operation form, that what is necessary is just to set up four 
coefficient data, Pc, Qc, al, and ah, as a map for every engine speed and valve timing, since the number of data 
decreases, reduction of memory space and reduction of a calculation load can be aimed at. 

(The fourth operation gestalt) The internal combustion engine control unit applied to the fourth operation gestalt next is 
explained. 

[0080] the [ the first operation gestalt and ] - although the internal combustion engine control imit concerning 2 

operation gestalten explained the case where an inhalation air content was computed using two linear expressions, the 

internal combustion engine control unit concerning this invention is not restricted to such a thing 

[0081] The internal combustion engine control unit concerning this operation gestalt sets up two or more intake 

pressures in the whole region of the pressure-of-induction-pipe force, and computes an inhalation air content for the 

intake-pressure field between those setting intake pressures using three or more separate linear expressions. 

[0082] According to such an intemal combustion engine control unit, it becomes possible to the internal combustion 

engine control unit concerning the first operation gestalt to compute an inhalation air content to accuracy more. 

(The fifth operation gestalt) The mtemal combustion engine control unit applied to the fifth operation gestalt next is 

explained. 

[0083] Although the intemal combustion engine control unit concerning the third operation gestalt explained the case 
where an intake pressure was computed using two linear expressions, the intemal combustion engine control unit 
concerning this invention is not restricted to such a thing. 

[0084] The intemal combustion engine control xmit concerning this operation gestalt sets up two or more inhalation air 
contents in the whole region of an inhalation air content, and computes an intake pressure for the field between those 
setting inhalation air contents using three or more separate linear expressions. 

[0085] According to such an intemal combustion engine control unit, it becomes possible to the intemal combxistion 

engine control unit concerning the third operation gestalt to compute an intake pressure to accuracy more. 

(The sixth operation gestalt) The intemal combustion engine control unit applied to the sixth operation gestalt next is 

explained. 

[0086] In the intemal combustion engine control unit applied by the fifth operation gestalt firom the first operation 
gestalt, although the case where an inhalation air content or an intake pressure was computed using a linear expression 
was explained, the intemal combustion engine control unit conceming this invention is not restricted to such a thing. 
[0087] The intemal combustion engine control unit conceming this operation gestalt computes an inhalation air content 
or an intake pressure using curves, such as a linear expression and a quadratic. For example, when judged with it being 
below the intake pressure Pc to which the fixed intake pressure Pc was set and the intake pressure Pm of an inlet pipe 
was set, the inhalation air content Mc is computed based on the first above-mentioned relational expression (1). On the 
other hand, when judged witii it not being below the intake pressure Pc to which the intake pressure Pm of an inlet pipe 
was set, the inhalation air content Mc is computed based on the following quadratic (16). 
[0088] 

Mc=a and (Pm)2+b-Pm-hc .... (16) 

Moreover, in the field of the high-tension side, you may approximate fi-om an intake pressxire Pc with not a quadratic 
but other curves of an intake pressxire Pm of an inlet pipe. 

[0089] According to such an intemal combustion engine control unit, it becomes possible fi-om the first operation form 
to compute an inhalation air content to accuracy more to the intemal combustion engine control unit applied by the fifth 
operation form. 
[0090] 

[Effect of the Invention] As explained above, according to this invention, by computing an inhalation air content or an 
intake pressure based on at least two relational expression according to the intake pressure or inhalation air content of an 
inlet pipe, the relation of the intake pressure of an inhalation air content and an inlet pipe can be approximated to an 
actual state, and an inhalation air content or an intake pressure can be computed correctly. Moreover, in order to 
compute an inhalation air content or an intake pressure based on relational expression, as compared with map 
processing etc., calculation of an inhalation air content or an intake pressure will become simple. 
[0091] Moreover, even if it makes a setting change of the coefficient which specifies the first relational expression and 
the second relational expression by setting up as passed along the same point in the first relational expression and the 
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second relational expression, the continuity of the straight line concerning the first relational expression and the second 
relational expression is maintained, and an internal combustion engine can be controlled proper. For this reason, setting 
change etc. is easily maintainable. Moreover, it is possible to count an intake pressure backward based on an inhalation 
air content using the inverse function formula of the first relational expression and the second relational expression, and 
to count an inhalation air content backward based on an intake pressure. 

[0092] Moreover, since what is necessary is just to set up as a formula which makes a predetermined inclination the first 
relational expression and the second relational expression, and passes along the same predetermined point, there is little 
setting data, it ends and reduction of memory space and reduction of a calculation load can be aimed at. 
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^.^(Dm^ a hftsv^(cM7^^^^e^;lIs:^^tL. ^j;tf^. 

^-BI#.^<olS# a 1 ttm-BI^^^<o<a^ a h J: t) /J^^ 

^JEO^iS^-o(7)-J5fe^co;^XP^ma:^S:!±li-Sm^ 

(cit-^. sHi^p^^fifcifivNP^mfi^^ttj-rsr ^jd5x 

[0 0 3 9] ^fc. a 1 . ^K-b 1 . 

^ZLm^^(r>^^ a h^tK^K-b hft. -sj^^vur/ .^^^ 

Bi^^(7)Mt a hft. pJ^/VU^iJ'-r ^^^i?^^«5<:D^< 

yt-y<-^yy) 355s</^s^-^v^. m-m^^^(om^ 



(5) 



[0 0 4 0] ^fc. '^m^</i^y^^ ^>'^mm5imm 

[0 04 11 t:L^X\ 03{CioV>T. ^Vv^>'2(0^ 

10 0 4 2] -r?:^^?-^. :iiVv^^^2(7)tSF^<D^Ml:^*t 
S*-S^P • V=M • R • T^fflV^TaLi±Si-S^. K 

^(D^ (3) PiimjEP.mO-»:^i:bTiE 

[0 0 4 31 mc=A - Pm-B • (3) 

Ati. V/ (R • T) {cS-:5V^T^^^tL. 

[0 0 4 4] ^^575^ ^^/i-:/::^— ^:y:r>5^fo^m 

\zm\^m}h\cn'§S'r^mM:^^m:^mti:^X<^„ tigo 

^ (3) (DXotj:^isi^xj-±^ mT^^^m^^iEmc 

[0 0 4 51 ^k^3ii^m\^^fzt^<omi^:^^hmn^^ 
(Dm^m\^. mj^mt}t^A%'wm:ht(om\^x^x^^ 

[0 0 4 61 m4{:ivAm.^4(D±Tm^^^1-^BEt}ltt 

<r>mu^^^^:^X^X^mM\z.mt^±it^:Lttfj:^o 
[0 0 4 71 ^fc. ^<ji^':f±.T^ik(omti\tt^—-&o:>\£ti 

:hitt'^m[:Lxhm^(Dmm:^mn'§^j:t*tit^xyh^ 
<}^t)m\::^-^\^^tiib. es^#3 60iii^^mfi^si5)-^ 
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[0 0 4 81 ^yt. x<yi-:/;d-— ^5^:/7)^*>5:^'g'lc 

-So vitbfcj:!). PAA2g^fi7)5^{t:-t-sybi6. ^ (3) 
J: 9 /<j:fifl^^T'fi. p^A^^*:;^5iE??S{cmd:i-r 5 <t 
;^5'e#/^v^o :L<om^. ±^Lfc!^ (1) . (2) tc:*5 
*t5^<^7«— i5^a U bl. ah. b K fr^n v-^^-lilte 

•9. jElS/.^P^A^^:aoSill25^^Bg<i:?:tSo 
[004 91 J: 9 tc. *lliSJK^{;i^5F^^Bi 
ffllSiSBl- ctnt^ . KA^^ftM c P 
mtci^:i:^z:oc^^#.^ (i) . (2) (cS-^VNr^iii-r 
ERA^Mg^eft^«t7)P^m/Eco|g#.^|| 

m 5 i:rfi^sc>pi^^m p c ^ 

^^ttyhP^^jEP c (DmjEmtm^m<D^m!mxm'^i:^ 

li#^l::S<5i,NT5SA^^4^^tt5-r^^i:fcJ: 19. nj 

[00 501 Pi^A^^l:^Bi^,^{cS-:5UN-cS£tH 

f -^:y:7^^M7:^iri:itg5bTf»A3^MftfO»:tU 

7< — a h . b h RUWt'&^&m.EL P c ^iS:^ 
[00 5 11 h/l-^y^^^:^ K*'^60:i^:/v^>^M 

mm\c-D\,^xwim-r^o 

[00 5 21 ^mmmmA^m^^mmmmmmm^'t. m 
m-m^^^ti.x±m(o^ (1) . (2) 

[0 0 5 3] US {C*:|liS?f^^Jc>PF>5l^^m^^jt^3^^ 
?g®«c#.^rt«S«BIS'Jffli3Sgli. Ill 1 td^i-^- jliSff^ 

[0054] 1I50S2 OtC^-TJ: 5^^1=^085^ 
JEPm(?)SI^;55fTt>ixSo rcoB5^BEPm(OSia[ti. !g| 



2 5 (cj: ^91^tH^^^^KA^mfl:^-S-^v>T^Tt>tLSo 



[0 0 5 51 -tLT. S 2 2(C^fTL. Pii^l^(7)K^JE 
P mdSiP^Je) E C U 6 icS^^ ttS^^cOK^JE P c 

^>'i/M«5<7)»##i4icS'^^. i5^^>'i5^^'v;^v 

[0 0 5 61 S2 2tCiaV>T. Pii^W<OPii^JE P m255^ 
S2 4{c:^fTU. Km^OPj^^mPm<?:>— i^5^T-fc^i$^ 

com-H^.* (4) {;iS-^VNT. PiiA^^J[Mc;d5»fcb 

[0 0 5 71 

Mc = al • (Pm-Pc) + Q c (4) 

— ^r. S2 2tc:iol/NT. ®mW<7)K^mPin;d5^^$tX 
^fcK^BEP cJeJLTr*;^^v^i:^t3J^$tv/ct S26 

e^^i:M/£5lS#T'fe^»:c^^-BI^.^ (5) ^CS-^V^ 

[0 0 5 81 

Mc = ah- (Pm-Pc) +Qc (5) 

rwT% UeiC. S 2 4^t>'S 2 6 (C:}ott5e5A^^fi: 
M c <OiSlS»CioJt SeS^JE P m irKA^S^M c 
^^■fo * 
Mc =0.9- (Pm-4 9. 5) 
Mc = 2.1- (Pm-4 9. 5) 
-^LT. ^ (6) <0'%-m%.^'BLXl^ (7) (omzLm^^ 
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* [0 0 5 91 ll6{;i^-rJ: KMl'OPiJ^JEPm;^^ 

^^■mLm&v o\^xY<Dm^\^\m-mm:^ (Mc = a i 

• (Pm-Pc) +Qc) (cS-5V^TP^^fiMc;^^5@:tti 
eS^«^oK^JEPm:d5^^®^mP c J:'9;^#UN 
(Mc = ah • (Pm-Pc) +Q 

[00 6 01 ^-K#.^<b^:iM«^fi. Pii^ffiPm^ 

BiA2^^SMc (bM^^^CTiamjEP c T'l^~^.^iiS 
(Pc. Qc) ^ii5J:9(C. m— 

[00 6 1] ^-BI#.^^t/^z:§i^s^{;iiott5#.^p 

RtJ^mZlBl^^fciSttS^S^O^ISa 1 . a hJiSV>{C 

IgZlBl^^coM^ a h i: «9 < ^^^H^o 
[00 6 21 ^Jb(7) J: 9 tc. :$:^JS?f^^Jc:#5f^*SS«gi 

um-^^fy^yt. ^^co®^/EP c T'[^— (Pc. Q 

t{cj:«9. 6^mi£Pmi:B&A^^fiMcc^ffi^^{cTm 
(Ofz.^. m-K#>^^t>'^Iira#.^^7)#.ma U ah. 

[00 6 31 fi?iJ;tf^. al^O. 9. ah^2. 1. P 
C$:49. 5. Qc^50. 4 t LT. ^-||#.^j5.tJ« 
^-P1?>^*m<7)^ (6) 60 

30 J:9fc:^$n. mugi^^ti^sfeo (7) <o^b\z.mi^^ 

[00641 



+ 5 0. 4 (Pm^ 4 9. 5) • • (6) 
+ 50. 4 (Pm>49. 5) (7). 
^ (2. 1) . Pc (49. 5) . Qc (50. 4) fClO 
V^T. ^tt•^*tL/J^®[.*■A^T<^Eg^3[AUTIS:^^-IE-r5 



(Otf^^o ^ (6) <7>m-|i^.^{i2fefO^ (8) ^^^t?. ^ 

[0 0 6 51 ::::t% ^ (6) (om-mm^l^rj^ (7) (omz:m^^\t»i<o^ (9) ^/.^^o 

(7) Om~BI#^{-*3»t5#^a 1 (0. 9) . a h^40 [0 0 6 6] 

Mc=l • (Pm-5 0) +5 0 . (Pm^50) - (8) 
Mc = 2- (Pm-50) +50 (Pm>50) (9) 



-(O^ (8) (9) C7)m-fe1^.^ic 

Mc = 0. 9 - Pm+ 5. 8 5 
Mc = 2. l-Pm-5 3. 5 5 (Pm>49. 
ffi*#.»-RTJ««I.^t^»J-ov>r/h^.^.ieJlTS:Egit5EAi- so -5^.^(10) 



(7) ^m^i^x. 



★ [0 0 6 7] ^ (6) 

0) . (11) OJ: 9«-^$nSo 

[0 0 6 8] 

(Pm^4 9. 5) ( 1 0) 
5) •• (1 1) 

(11) 1^. ^<0^ (12). (1 
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- 3) tfJ:^o 
(0 0 6 9 J 

Mc = l • Pm+6 (Pm^S 0) ■ • (12) 
Mc = 2-Pm-54 (Pm>50) (13) 
■^bT. wCOS (1 2) (D^-m^>^RXJ^^ (1 3) (D 

5 tC. P m= 5 0 (Dm^^mmj:h<Dt /ct 

[0 0 7 01 :^mmmm\zm^^mMmmm\^x 

'tt^t>ib. P^^ffiPmirP^A^^SMc 5:^-11^^:5: 

^^S;:ig<^ t eS^/E^i^^-f 5 ^ t i)^X=^ 5. 
[00 7 1] ^fc. ^-K«*^I>*m-||#.^^m^(7) 

X\ nky'—^7b^<P^fj:<xm^. ?^^})mM(Oi&mRXJ^ 
i/ri»r{;i. Pc. Qc. a K a hOEgotD^.Sc-T^— ^ 

So 

[0 0 7 21 :$:^J^ff^^JC#.^f^^<^||^J^i^Mti. ^ 

vv^>2(^K^i^oesmaE^^mi-s33iMT'fcSo 

[0 0 7 31 US l;i:2|s:^iSff^^Jc>PF.^F^miSK*J^3Sg 
[0 0 741 lll8OS3 0lc:;^-t-<t5t-v ^^^i^>2Jc: 

eSA$ti,5P^A^^SMcogiSL7!)5tft?tt5o ::<^e5A 

Its. ^^JttCS<5V>rSI®t$ttS:^-&tfeSo 

[0 0 7 5] ^LT. S 3 2{C^tf L. ^>'v^>2lCPA 
A^ ttSeft A^^SM c ;65^i5e> E C U 6 tCfS:^^ tbS0f 
^c^P^A^mi:QcJ!^JlTT*fo5;6^S:d^;65*iJ^$tLSo 
A^mi:Qcfi. -^^y<^i^y^^ ^zy^mmscom^^ 

[0 0 7 61 S3 2(C*3l^T. KA^mSM c jS^g^^ 
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S3 4tw^fTU. eSA^^SMcO— ^^c^T'^5<^om 
-BI«S (14) {cSo'V^T. eSMiEPm;65SHi^tt 

So 

[0 0 7 71 

Pm= (Mc-Qc) /a IH-Pc • • (14) 

— S3 2iCioV^T. KA^^fiMc Ji^KA^^fiQ 

10 ^xh^d^<Dm-m^^ (15) {cs-:5i.NT. pi^m/dEP 

[0 0 7 81 

Pm= (Mc-Qc) /ah + Pc (15) 

^.^trnZ-m^^^t^W^^^X^^^fz.^. ^R^B^'Pmt 

p^A^^SM c <omjmm^xm-mm:.tm~m^.^\z. 

m~m^^^(O^M^ \ . ah. Pc. Qc^lS:^^3Eb 
[ 0 0 7 9 1 ^fc. ^-|§#>^:5Lt/^-K«^^m^O 

^r<i:(C. Pc. Qc. aK a h OKoiT^^IST^— iJ' 

So 

[00 8 01 m-'mmmmikxj^m~'mmm\^&^^^m 
mmmmmm.x\^z.<:^<o-^^^m\i^x^R?<^^m^n 
\!^'t^m^\^-o^^xmm\^fzf)^. ^^m\^^.^p^mm.m 

Mmmm\^'t(OX.o^i:h<o\^Wthf\^^ho:>X\'^f^\^\ 

[0 0 8 11 ^'mmmm\^^^^}^mmm%mmm.\^. m. 
wsmti(o±m^^\*^xz:^js±.(o^m&^wt^\^. "ttL 

[0 0 8 21 ^<oxofJ:p^mmmummm\zi^i^h^. m 

e5A^^»^^tBi-S ^ t ;65 pigg t /.^ So 

[00 8 31 ^H^iS?f^JI(C^.SF^^K*JP^gr-Ji: 
-o<7)-»:^^ffiv^TPi^^m^mtBi-sm'g'^:lov^TI^£ 
i^L/c;6^ *:^§^{c>SSl^«S«li«iJi»3g®Ji^<7>J:9^^ 
50 t<0{cPI bttS tOT-»^/^V\ 
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[0 0 8 41 ^mmmmA^^^^^mmmmmmm^t.. k 
[0 0 8 51 z(o^ofj:i^msimmmmm^xtii^. m 

[0 0 8 61 m-mm^m^^hm^mmmm^x\c^^^ 
n.E.t:nm'r^m^{z,o\,^xisimi.fztK 

[0 0 8 71 ^mmmm{:im^\^^mmmmm^'X. - 

(1) ^cSo'v^TPSA2^^fl:Mc^i[mi-6o pJJ 
^l^coPii^i3EPm;55^^^ixfcP^^JEP c J[^T-e/.^v^^ 
nm^tiitt^\:ii^^ iJ:<D-iSfc5* (16) {cS<Jv>T® 
A^MfiMc^Stttii- 5o 

[0 0 8 81 

Mc = a- (Pm) • Pm+ c •■••(16) 

[0 0 8 91 z(DXo^j:^mmmmmmwi^^xtii^. m 

Bt^i^L. J:t):E5ilcp^A^mfi:^fftfcSi-^::<i:75^^^ 

[0 0 9 01 

Ml=<0Pi^^/E3i:«KA^^ftlcfi;;O?fc< ^ tuooll 

#^^c£-^v^TeSA^^sx(^pi^^J£^»ai■r5 r 

J: "9 . e5A^mfl:^5R^^tOPii^£Ecog|#.^^^<7)iycffi 
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mtU-r^^irTi^T-t^o KAS^aXJiPii^JE^ 

UTKA^^fi3^fiPi^m/E60Sffi255ffi:^<^t><^<t^c(:'5o 
[00 9 11 

10 t7)i^H^^^ffiv^Te5A?^^S(cS-:5VNTPAm/E^i^ff 

mm.mzm<^\^^x^AA^^mi^mn'r^:Lt:^^'^m 

[0 0 9 2] ^fc. l|-P^«^25:t/^-^^^^Bf^C0 

im 1 1 ^^m(Dm-mmmm\:im^p^mmmpmms 
(Dmmmx^h^o 
20 [igi 2 1 mi <D^mmmmmmm:<Dmi¥^7jk'i'7u-^ 

n^^&^jE Pmt ® A^^gM c (Drnm^^-rmx^ 

y'±Tm,(of^t]ittj^m,&t(Dmm^^'rmx^^o 

30 ^fimti5(^^b*ttSBSmiEPm^KA^^fl:Mc(D§i^$: 

TT^-tmxh^o 

m~m9f.^t^-mw^^<D'jMm^(Dmmmx^^^ 
m-^<Dmm] 

^^J'-Y (pr'^®b#^^) . 6-ECU„ 
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F^ — 3G084 BA04 BA23 DA04 DA 13 EA07 
EAll EB02 EC04 FA07 FAIO 
FAll FA38 FA39 

3G092 AAOl AAll AB02 BAOl BA02 
DA03 EA08 EAll EA23 EBIO 
EC06 FA06 HAOIZ HA05Z 
HA06Z HA13X HA13Z HEOIZ 
HE03Z HE04Z 

3G301 HAOl HA19 JAOO JA20 LAOl 
U07 MAOl MA12 MA13 NA09 
NB18 ND05 ND45 NE18 NE20 
PAOIZ PA07Z PAllZ PE03Z 
PE04Z PEIOA 



